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WiUJl 



4Vijg \ <jfcA^I L-iufl^il aj^jj JKhll /Jc- A^jjIjJ f Ij^j (J^jlI (Jjb Ajual^ £-a^-a £)-aj J^il-iaJlj *b 



c-JUil ^ JUJall £jl .CjVUJI (>a*J ^ < ! ^aj -iSJi& £W^ J JW ^a^^» J^ bl>^alAl! 4^a. <Uuu c$jb^jj 

<^jIa <-folfc jl q»& QA LilUL jUkll ^junti <-uS>ilt . ^SIuiaII AjI^j 4-aJia QA bjj£ (AiAiJI 
JbJall g^ajxil jJaLJi .JUlali <^Ia*j 4]j*u£]b l^j*j JojIj j^uj <j£ Sjbc- jAj (capsule) 
tG O^VI <-jI1I o^J J«*ifri 4^ualj Jji^ AolC" j^isj V oJ^l J*^ nJa-uj <j& SjbP t-j j£uj j j£ja! I 

f i^a^ ^ *^iLjj$ J& isy^3 o*±H\ 4^W -^p^ j^V! liAj (red pulp) >^V! uillt ^pulp) 
ujM cA*#t v^ Ul.JUoll j^ll c^j> u^jj ^uill \p±l\ diA UJaj .(macrophaqes) <b*4> 



«• _ «• 



** 

- - ** 



jula2i . (white pulp)u^Vi uiili j (red pulp)>^Vi uilli ^ i£UJi <> ^u>j ^l s* jLu» 

>^>« (precursors) J^Vi ^i^j Aiibj A^aU I4I4 3 4Vft ^ ^ii^ J^'j^ ^j^-^j ^>»^ 
j^Jl .UfaLin diA ^ d^ ciUtj^Ji ^ ^ aj^i i£UJ! ^j^ oL ^ Ut (sub capsularH^i 

<£ ji^l JljA AJL jIju ciliilj S^jJLa. ^j LJbj£ fill Sjlcl ^i JlJj ^jII JL^iJl ljUjI* ^l^jlj Aj>ail! ljUjIaII 



ABSTRACT 



Twenty frogs of R ridibunda species apparently healthy of both sex were 
chosen throughout their normal assemble meeting (i.e. Babylon University 
campus, domestic places and gardens). Their spleen is located in the mesentery 
of ileum or ileu-dodeunal area posterior to the anterior end of cloacae. It is 
connected to the mesentery of small intestine by the spleen artery and visceral 
lymphatic. The spleen consistency is soft, fluffy with a bean like shape or oval to 
globular shape in some instances with dorso-ventral depressions at both sides. 
The organ's color is red to maroon red. The spleen is encapsulated by a 
connective tissue capsule. Histological picture reveals a red soft surface shows 
two areas with no obvious border, the white pulp and the red pulp. The red pulp 
surrounds the white pulp and contains mainly red blood cells and macrophages. 
The main function of the red pulp is to phagocytes old red blood cells. The white 
pulp is circular in structure and is made up of lymphocytes it functions in a 
manner similar to the cells of the lymph nodes. The observed precursors, 
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intermediate as well as mature cells of erythroid, myeloid and lymphoid series in 
the sub capsular spaces, indicating extramedullar haemopoiesis. At some times 
the spleen appears as a connective tissue sac filled with erythrocytes which may 
indicates its ability for blood filling. Thus spleen in these vertebrates is haemo- 
lymphoid, and also blood filtering organ. 



INTRODUCTION 



The spleen is vertebrate organ which is closely associated with the circulatory 
system. It is derived from mesenchyme and lying in the mesentery. The spleen 
consists of masses of lymphoid tissue of granular appearance located around the 
terminal branches of veins and arteries. Spleen serves an important role in 
haemopoiesis and generation of primary immune response, it functions in the 
destruction and sequestering the old red blood cells from circulation and 
reutilizing the iron portion of their hemoglobin and discard the debris from 
bloodstream, 123 . The internal support of the spleen (trabaculae) gave the 
possibility for spleen to undergo contractions therefore it is acting as blood 
volume regulator 4 The spleen also considered as important store-house in 
holding a reservoir of blood and lymphocytes 4 5 

During hibernation the spleen generates lymphocytes and serves as a site for 
haemopoiesis 6 7 . Spleen structures of other anurans such as Xenias, Laevis, and 
buffo marinus were documented. However R ridibunda spleen was not been 
tackled 6 7 . The aim of the present study work undertaken to report and document 
some information about the shape, color and size of spleen as well as the history 
and to proof evidence for extramedullar haemopoiesis in R ridibunda an Iraqi 
frog species . 





(Figl)A. The location of the spleen in the 

mesentery. 



(Fig2) A connective tissue capsule .B. red pulp 

C. White pulp. 
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MATERIALS AND METHOD 



Twenty frogs of R ridibunda species were anesthetized for enough time 
with flu. Ethan (ICI UK) at all not more two minutes in a conditioned poly 
rectangular cupping polyethylene jar. Frogs divided at random into two groups, 
ten of each group. The first group methodically dissected according to Minkoff 
procedure 8 to confirms and register the spleens locality, shape, color and 
consistency by a naked eyes. The frogs killed to prepare their spleen for 
histological sectioning and staining in the same manner of Dacie and Lewis 9 
The second group injected subcutaneously in the abdomen 1/2 ml of diluted 
Indian ink 1:5 v/v 10 .After 30 minutes these frogs were killed to verify their spleen 
about the destiny of the injected Indian ink The spleens of both groups collected 
and dissected longitudinally and transversely, finally the dissected pieces fixed by 
Bouin's fixative solution 11 12 The pieces washed thoroughly with water and 
processed by automatic tissues processor then embedded in paraffin wax. 
Spleen pieces were sliced by a microtome, each about 3-4|i thickness. The slices 
fixed on glass slides and stained by Harris haematoxalin-eosin stain 11 . All the 
stained slides examined microscopically to observe the normal histological 
structures and the abnormal changes in spleen parenchyma due to the injected 
Indian ink. 



RESULTS 



The spleen of R. ridibunda is located in the mesentery of ileum or ileu- 
dodenal area posterior to the anterior end of cloacae (Figl)Their main staple is 
soft fluffy oval to bean shaped with upper and lower depression on both sides. 
Their normal color varies from red to maroon red. They are connected to the 
mesentery of small intestine by spleen artery and visceral lymphatic. The organ 
turned to reddish black color post injection of 1/2 ml Indian ink. Histology of the 
spleen reveals outer envelope of a connective tissue capsule, parenchyma or the 
inner core of the organ composed of two pulps named red which is not clearly 
divided from the white pulp (Fig2)The inner portion is the white pulp which 
contains high population of lymphocytes, these population may form sheath like 
pattern around the spleen artery. Red pulp contains abundant numbers of 
erythrocytes. Blood cells filling lacunae were observed in the examined slides 
(Fig3). 
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(Fig3) A. red blood cells B. lymphocytes 




(Fig4) A. mopped areas B. macrophage 
Phagocytize Indian ink .C .RBCs 



Some of the vascular system appears as a wide lumen with a thin wall which 
is composed of phagocyte cells, representing the elongated reticuloendothelial 
cells. The spleen in some frogs composed of a connective tissue sac filled with 
erythrocytes. Other slides show mopped areas as it appear in some sections 
stained by haematoxalin-eosin stain. Precursors of lymphoid and erythroid series 
were seen with various forms as lymphoblast and eryth rob lasts, (Fig4). This was 
an evidence of haemo-lymphatic activity of this organ. 



DISCUSSIN 

Rana ridibunda spleen was not documented previously by any researcher 
as other species were dealing by some studies 47 . The present work aiming to 
report and document the basic structures, function of R. ridibunda spleen. In 
comparasion with mammalian spleen (trabaculae and follicles) were well 
registered however yet still in R ridibunda , the reported histological examination 
reveals that the cell bundles which appear to separate the white pulp from the red 
pulp of R . ridibunda spleen were similar to that observed in the mammalian 
organ 7 . The lacuna of R. ridibunda spleen was filled with blood, while it was 
absent in mammalian spleen Cooper 4 denoted and declare the same. The 
observed mopping views in the examined sections of spleen tissues indicates 
that spleen posses the blood filtering ability according to the presence and 
absence of the blood in the organ, also the same results was indicated 4 . 

Available variant stages of haemopoiesis observed in the examined spleen 
slices. Andrew 6 also noticed and proved that the extra medullary haemopoiesis in 
the organ of amphibians, Other 7 supports this declaration. The presence of 
lymphoblast and plasma cells indicate the lymphoid nature of this organ these 
observations were confirmed by others 4 5 . The wide lacunae with phagocyte cells 
trapping the Indian ink suggest its role as phagocytic organ. Another studies 47 
sustained the results of this experimental observation. Scalia et.al 14 also 
demonstrated that the spleen pigment cells of amphibian are macrophages. 

The spleen is haemopoietic organ since the presence of immature, stem 
cells as well as mature forms were noticed by Goryshina 15 and he reported the 
same observation on grass frog during hibernation, and lymphoid organ due to 
the presence of large lymphocytes population. While Rafael 16 mention that the 
red pulp of R. perezi displays two different portions, the predominant region 
consist of reticular cells, lymphocytes and a variety of other leucocytes, also cells 
undergoing division, Therefore this area possibly performs a haemopoietic 
function. The smaller portion of the red pulp is characterized by reticular- 
phagocytic cells and may be haemocaretic in its function. Blood filtering organ 
due to the spleen appearance as a capsule or a sac filled with erythrocytes. On 
the other site the spleen is a phagocytic and trapping organ due the presence of 
phagocyte cells phagocytize the Indian ink 30 minutes after injection. Thus on 
summing up the conclusion the spleen can plays the mentioned above roles 
which confirms and verify the results of the present study on the spleen of Iraqi 
species R ridibunda. 
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